Differential effect of Se on insulin resistance: regulation of adipogenesis and lipolysis.
Insulin resistance is the characteristic of type 2 diabetes mellitus and metabolic disorder. The biological effect of selenium (Se) on insulin sensitivity and metabolic function was contradictory. In this study, we designed two animal protocols to investigate the effect of physiological Se on high-fat (HF) diet-induced insulin resistance in mice and examined the influence of Se on adipocyte differentiation and lipolysis in isolated bone marrow stromal stem cells. The results showed that pre-treatment with Se, mimicking thiazolidinediones, increased adipocyte differentiation and fat deposit in adipose tissue and reduced ectopic lipid content and consequent ROS generation and mitochondrial dysfunction in livers, protecting against HF diet-induced insulin resistance. Post-treatment with Se promoted lipolysis in adipose tissue and ectopic lipid accumulation in livers and aggravated subsequent ROS generation and mitochondrial dysfunction, exacerbating insulin resistance induced by HF diet. Activation of GPx1 and Sepp1 was responsible for Se-exhibited bi-directional significance, which was at the crossroad of the biological effect of Se, leading to differential directions: one way is to accelerate mitotic clonal expansion and increase key regulators of adipocyte differentiation, such as PPARγ and C/EBPα/β, leading to enhancement of adipogenic differentiation; the other way is to activate PKA/HSL pathway, reinforcing lipolysis. Further studies are needed to elucidate the mechanism underlying GPx1 and Sepp1-exerted differential effects under different conditions. Anyhow, these findings may partly explain the contradiction of the biological significance of Se and demonstrate a novel understanding of the mechanism of Se-exerted benefit or harmful effects in the context of high consumption of fat.